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n vi<;ef rTakln aanAEiiiBiiBiliflSa mpI » 

The »resent invention relates to a devioe tor taking and examining sampl^ in 
lartirlTfor the integrated taking of samples and examinaUon by means of test 
'nil! [rpartouiar immunoiogica,, ohemica, o, biochemioa, kipds of tests. 

nEC2-41 17 636 describes a multi-purpose examination '°' ^ 

introduced into the cavity, uue sensitive test 

introduced mrough an opening at ^"^ f^, contains 

rrbtr^L'r^ai::^^^^^^^ 

plurality of individual parts, and use thereof is difficult. 

EPA2 0 327 144 describes a sample taking container and a ""^^od for 
:^s"s ng a asty sample material. A samp, taking cup f. tak ng a samp e an 

introducing it into ^ z:z.^ . 

s saewed on, and by shaking the filtered suspension ,s ob^,n^ ^ 
danger that the liquid is spilled during use of the device. 



«v«y in «.ioh a desuoyable ampu a ""^^^ ,1^. ,„a me 

holding nneans -J^J^"^^ ^ housin, and connes In co„« 
ZTZ::^^ « ^ coLoted 10 a confine, or dipped on.o a 
™ L and examined b, means of separate dev,ces. 

saliva samples. This ,es. un« '^^^"^^ ^ «,e..o fcr 

and a sample collector shaped as a P«ton » h p^ g ^ 

taKIng a sal«a sample. After ' ^^^^^^^^^^^ eontac. ^ the liquid, 
into the housing and the sample ""^^^nTn^er which can be attached to 
The test device also compnses a '^f"^^^ respect to the housing. In 
,he other end of the housing and ,s ^^^"^^^^'^^^ of an opening 
the intenor of the collection container a ^^"rcS by a « or sheet. In me 
a, the other end of the housing, ^^"^^^^^Z^ is destroyed by the 
anached posi«on of the collec«on '"'^^^^^^^^ ^ 
thom and thus the opening ^J^' ^Jl^"^ » the collecUon 

^parate device. US-A-5 393 496 describes a s,milar test dev,ce. 

easily. 

™so.ect,sachlevedw.thefeatureso,.he^.^^^^^ 
arranged in the housing. 



A further advantage of the device according to the invention is that a sample 
reprocessing liquid is safely sealed in the cartridge and that the user does not 
come in contact with the sample also after mixing . 

In the following, the invention is explained in more detail on the basis of an 
embodiment and by referring to the drawings in which 

Fig 1 is a basic sketch of the construction of a device according to the invention, 
Fig". 2 a partial view of an embodiment of a sample-taking means according to 

the invention seen from the handle, 
Fig. 3 a partial view of the sample-taking means according to Fig. 2 seen from 

the sample. 

Fig 4 a basic sketch of the device according to the invention, and 

Fig. 5 an enlarged perspective partial view of the device according to Fig. 4. 

The device of Fig. 1 comprises a sample-taking means 10, a cartridge 30 a 
testing means 40 and a housing 50. As is indicated by the dashed lines, first the 
cartridge 30 is introduced into the tube-shaped housing 50 and subsequently the 
sample-taking means 10 is introduced into the housing 50 from *e same side^ A 
testing means 40 is introduced at the opposite side of the housing 50. Preferably^ 
the cartridge 30 and/or the testing means 40 is displaceable within the housing 50 
and secured against falling out. 

Preferably, the device is constructed in the aboveKiescribed manner and provided 
to a user for taking a sample and examination thereof. This arrangement 
represents a test kit which can be used in a simple manner and can also be 
handled by laypersons, in particular elderly people. 

AS shown in Fig. 2, the sample-taking means 10 consists of two halHubes 1 1 ,12 
which fom, a tube (cylindrical cavity) when they are closed. The two hal -tubes are 
connected with each other at one end (handle-facing end) by m^ns of an elasbc 
web 13 the stress of which presses the two halves apart so that they form a V 
when they are unstressed. In an aKernative embodiment, the two haWubes «n 
be connected by a iolnt, wherein preferably the ioint conne^on -^"^^^ 
hinge. For example, the film hinge can be arranged in a web connec^on between 
the half-tubes. Preferably, the web connection is shaped similar to the web 13 ,n 



Fig. 2 and the film hinge is arranged In the area of the pointed end. In this 
embodiment both half-tubes can be freely pivoted with respect to each other. If a 
spring action is desired, additional spring means can be provided. At the inner 
surface of the one half-tube 11 a triangular oblong recess 14 is arranged which 
can be engaged with a corresponding counter groove 15 formed at the other half- 
tube 12. The recess 14 and the counter groove 15 fonri a guide which prevents 
the two half-tubes from moving out in the lateral direction when the sample-taking 
means is closed. At the handle-facing end of the outer surface of the half-tubes, a 
handling surface is provided with nubs 16 which prevent gliding-off during use. 
The handling surface is closed at the sample-facing side by a funnel-shaped, 
peripheral edge 17 which helps to avoid a contact with surplus sample material. At 
the sample-facing side of the peripheral edge 17 a steep thread 18 is fomied at 
the outer surface of the tube consisting of the two half-tubes. 

As shown in Fig. 3, at the sample-facing end of the sample-taking means 10 a first 
disk 21 is arranged at the one half-tube 12 and, spaced therefrom, a second disk 
22. When closing the sample-taking means, i.e. when the two half-tubes 11, 12 
contact each other, said two disks form a sample chamber 20. From the distance 
a between the two disks and the radius r of the half-tubes, the sample volume V to 
be taken is calculated as follows: V = tc • r^ ■ a. The length of the half-tubes 11, 12 
is dimensioned such that between the handle-facing disk 22 and the above- 
described guide 14, 15 there is a sufficient space for optionally surplus sample 
material. 

The sample-facing end disk 21 is connected to the inner surface of the half-tube 
1 1 such that the connection resists to the forces caused during sample-taking; 
however, the disk 21 is broken out during introduction into the housing at one or a 
plurality of predetemained breaking points 23 by a resistance caused in the 
housing. A cone-shaped ring 24. the function of which is explained in more detail 
below, is attached to the outer edge of said disk 21. An indentation 25 is formed in 
the center of the disk 21. The area fornied by this indentation corresponds to an 
opening of a truncated cone at the cartridge. Outside the indentation 25 the disk 
21 has openings, so that a sieve 26 for mechanically opening the sample is 
realized. Instead of the indentation 25 a web, which will be described in more 
detail below, can be provided. 



The handle-facing disk 22 is rigidly attached so that it resists to all forces caused 
during sample-taking and sample-processing. 

With further reference to Fig. 4, the cartridge 30 is at first described in more detail. 
The cartridge 30 contains a liquid which is used, for example, for diluting and 
chemically opening the sample. The size of the interior space of the cartridge 30 
and the amount of liquid M are selected such that the cartridge can take up the 
sample volume V in addition to the liquid already contained in the cartridge. The 
liquid amount M is provided in an exactly dosed relationship with respect to the 
given sample volume. The cartridge is shaped like a cylinder. At the edge facing 
the sample-taking means, the cylinder tapers so as to form a truncated cone 31; 
thus, the sieve 26 of the sample-taking means comprising the cone-shaped ring 
24 centers itself on the cartridge. This cone-shaped seat preferably serves at the 
same time as a seal between the sample-taking means and the cartridge. At the 
end of the truncated cone of the cartridge, a circular impression 36 having an 
opening 32 in its center is formed. The opening is closed by a metal ball 33 
arranged therein. The metal ball 33 is arranged in the opening for example by 
shrinking it on. In this case, the size of the metal ball 33 is slightly larger than the 
opening 32 at the cone-shaped end so that the ball can be pressed into the 
cartridge 30 when introducing the sample-taking means into the housing. Either 
the indentation 25 or a web arranged on the sieve is used for pressing the ball 33 
in. A web is particularly advantageous if the ball is arranged in the cover surface 
of the cartridge in a recessed manner. The dimensions are selected such that 
preferably the cone surfaces are in a sealing contact as soon as the ball has been 
pressed completely into the cartridge. 

The opposite end of the cylindrical cartridge 30 is closed by a bottom 34 in the 
center of which there is an impression 35 which is also cylindrical and projects into 
the cartridge 30. Said impression 35 serves for taking up the testing means 40. 
The impression and the testing means are realized such that the wall of the 
impression 35 can be broken, and thus the content of the cartridge can be brought 
in contact with a test strip contained in the testing means. 

The testing means 40 has the shape of a cylinder and its cartridge-facing end 
tapers so as to form a truncated cone 41. At the tip of the truncated cone there is 
an opening 42 through which sample solution can enter. An absorbent material is 
introduced into the truncated cone, said absorbent material transporting the 



sample fluid to the test strip (not shown) by capillary forces. The cylindrical testing 
means 40 comprises one or a plurality of recesses so that color reactions of the 
test strip can be observed as a result of the test. The closing material is preferably 
a porous, water-repellent material which prevents the sample fluid from 
penetrating the testing means but which, however, allows the air displaced by the 
sample fluid to escape. 

The housing 50 serves for receiving, protecting and coordinating the above- 
described three components, i.e. the sample-taking means 10, the cartridge 30 
and the testing means 40. It consists of a tube, the interior of which is divided into 
different diameters and the front portion of which has a thread 53. In the present 
embodiment, the front end serving as the introduction opening is funnel-shaped, 
has a high edge and preferably a considerably larger diameter than the sample- 
facing end of the sample-taking means. The frontal end 51 of the housing 
contacts the funnel-shaped, peripheral edge 17 and closes the introduction 
opening. Thus, a stripping chamber 52 is fonned in which surplus sample material 
contained on the outer surface of the sample-facing end of the sample-taking 
means is stripped off and disposed. Following the stripping chamber 52, the 
diameter of the tube decreases so that the sample-facing end of the sample- 
taking means remains closed and can be displaced until it engages with a thread 
53 at the inner surface of this portion. At the other part of the housing a sample- 
taking space 54 is provided which is adapted to the size and sha pe of the testing 
device 40 such that the tubular testing means 40 j s-heOTjfguTcan be mov ed> 
back and forth when a slight pressure is applied. The center portion 55 contains 
the cartridge 30 which is held only by the testing means and hangs freely in any 
other respect and which can be displaced together with the testing means 40. 

By means of the above-described device, a test is carried out as follows. 

The test arrangement is mounted as follows. The sample-taking means 10 is 
removably inserted in the housing 50. The testing means 40 and the cartridge 30 
are fitted into each other. The combination of the two is fixed in the rear part of the 
housing 50. The user removes the sample-taking means from the housing 50. If 
the connection between the half-tubes comprises an elastic web 13, the sample- 
taking means opens automatically. If a joint is provided, e.g. a film hinge, the user 
moves the half-tubes apart. The two half-tubes 11 and 12 form a 'V. In the area 
of the sample chamber 20, the sample substance is now held and fixed. By 



pressing the half-tubes together, the front edge of the sieve 26 mounted on the 
front end penetrates the sample and is held by the second half-tube on the 
opposite side. During the process of pressing the half-tubes together, the 
triangular projection 14 and the counter groove 15 engage with each other, a 
shearing action is prevented, and the two half-tubes 11, 12 close in a form-fit 
manner to form a complete tube.. The sample substance is contained in the 
sample chamber 20. The sample chamber contains an exactly defined amount, 
optional surplus sample material is contained in the rear part of the sample-taking 
means, i.e. the surplus chamber. The sample-taking means is now introduced into 
the housing and centered to the middle by the funnel-shaped end portion of the 
stripping chamber 52. The sample-taking means is introduced until the external 
thread 18 contacts the internal thread 53. The semi-spherical indentation 25 of the 
front sieve 26 now contacts the closure ball 33 of the cartridge 30. The sample- 
taking means is now screwed into the housing; thus, the cartridge 30. which is 
held by the testing means 40 and pushed by the sieve 26. moves backwards (cf. 
Fig. 5). The tapering portion 56 for the testing means serves as a stopper for the 
cartridge, and the cartridge is fixed there. By this process, the testing means is 
also moved backwards and projects from the rear end of the housing. The fact 
that the combination cartridge/testing means is moved outwards to the back until it 
is actually fixed, prevents an early, undesired activation of the test strip. During 
the further turning movement, the closing ball 33 is pressed into the cartridge 30 
by the sieve 26. The sieve 26 is then fixed on the cartridge 30 by the now 
meshing cone. By the arising pressure onto the sieve 26. the predetemnined 
breaking point 23 is broken, the free sieve 26 is pressed onto the cartridge 30 by 
the sample. Then the sample is pressed into the cartridge 30 by the counter- 
pressure of the separating wall 22 between sample chamber and surplus chamber 
through the sieve 26. the space fonned by the impression 36. and the opening 32. 

After terminafion of this process, the sample is contained in the cartridge 30 which 
is closed by the sieve 26 leaning on it and the separating wall 22 pressing against 
it. 

In order to finally mix the sample, which has already been slightly stirred by the 
sieve 26, with the liquid contained in the cartridge 30, the entire testing apparatus 
is now shaken. The closing ball 33 located in the interior of the cartridge 30 is now 
used as a mixing ball, which also becomes acoustically noticeable by a rattling 
noise. When the noise level decreases, the user can assume that the sample has 



sufficiently mixed with the liquid and slows down the ball due to its higher 
viscosity. 

The next step consists of activating the testing means projecting from the rear end 
of the housing. It functions as with a ball pen by quickly pressing the end of the 
testing means. During this process the membrane in the rear surface of the 
cartridge 30 is penetrated by the cone-shaped end 41 of the testing means. The 
liquid in the cartridge 30 passes through the hole 42 in the cone tip 41 into the 
interior of the testing means. A nonwoven arranged therein absorbs the liquid until 
it is saturated. A test strip arranged on this nonwoven is activated by the liquid 
and can subsequently be evaluated. The test result can be seen through a 
window or through a transparent design of the end of the testing means. In the 
scope of the invention, testing means can be used in which other ways of bringing 
the test strip (or the test substance) into contact with the sample mixture can be 
realized. As an alternative to the above-described embodiment, the cartridge can 
for example be realized such that it does not have an impression in the area of the 
bottom. In this case, an opening in the bottom is provided with a destroyable foil 
or sheet. After the foil or sheet has been destroyed, the sample mixture is 
forwarded to the test strip which optionally indicates a reaction. The above- 
mentioned foil or sheet is preferably an aluminum sheet or a multi-layer composite 
material which preferably comprises aluminum and plastics layers. 

Preferably, the three components which the user can see, i.e. the sample-taking 
means, the housing and the testing means, are characterized by different colors. 
The components of the device according to the invention are preferably put to the 
user's disposal as a kit. For example, the mentioned components can be provided 
in one pack, e.g. a blister pack, separately from each other and ready for use. 

In the meaning of the invention 

a) "variable coloring" means both different coloring and the variably strong 
coloring of the corresponding individual component by means of a selected 
individual color, and 

b) kit means a pack for producing a ready-to-use device for taking and 
examining samples. 



It is an advantage of the device according to the inv ntion that layperson can use 
it safely. In particular, penetration of sample material and the liquid contained in 
the cartridge, which can be toxic or caustic, is reliably avoided. 

Moreover, the variable coloring supports the fact that the components are put 
together in the correct order. 

In addition, a hygienic usability is ensured. Due to the integrated taking, 
processing and application of the sample, a defined relationship of sample 
amount and reagent amount is ensured. 

Preferably, the components are produced from a plastic material which is suitable 
for the respective purpose. ABS is the material preferably used. In this case, the 
components are preferably produced by injection molding. 

The described embodiments show only examples for the realization of the 
invention. The person skilled in the art can carry out constructional and functional 
modifications of the embodiments. 



